On-Orbit Health Check of Hubble Space 
Telescope Nickel-Hydrogen Batteries 





CO 

2 

0 ) 

CO 

*03 

£ . 

u c <i) 
(0 2 ° 
I CO £ 
0 O) 

■O § CE 

o ° 

.9 0 

Q_ Q- 

o CO 

< T3 


03 

O 

03 

QC 


0 

5 

O 

CL 


03 


CO 

_oj 

03 

Q_ 

O 

0 


CO 

*D 

TD 

O 

0 


0 

O ^ 
0 < 
Q. CO 
CO < 


O 

JC 

0 

c 

- .2 
0 •£ 
0 ^ 

.2 0 
CD CL 
C O 
LU _ 

r- 0 

E o 

B c 

0 -C 
2 


03 

CO 


o 

O 


0 

0 Q_ 

I 5 8 

UJ 03 
C/3 0 

UJ Q 

_ C 
0 0 


o ® 

-♦— > 

O c/> o 
>» CO 


V / 

CO 

Q_ 

\- 

c 

>* 

U) 

0 

0 

LU 

•c 

0 

CO 

3 

1 — 

0 

CD 

Q 

Q. 

E 

CO 

T3 


H 

o 

x 

0 

0 

sz 


CO 

X 

O 


1996 NASA Aerospace Battery Workshop 


- 231 - 


Nickel-Hydrogen On-Orbit Reconditioning Session 


NASA AEROSPACE BATTERY WORKSHOP 

Dec. 3 - 5, 1996 


Introduction 





1996 NASA Aerospace Battery Workshop 


- 232 - 


Nickel- Hydrogen On-Orbit Reconditioning Session 


Background 


• B 

03 — 

m! O 

O ^ 
® O) 

5 o 

2 ° 
03 c 

■— o 

a) 0 

o" 0 

o CD 

8-S 

0 03 
O £ 
03 


CO 

-Q 

O 


0 

O 

0 

Q. 

CO 


0 0 


0 

E 


2 

0 

E 

^ o 

^ “U 
O 0 

£ CO 

ob .2 


c 

0 

O) 


0) g .E 

■§ 8 

5 s 

=5 Q_ 

I 0 

0 “O 

_C c 

h- 2 


0 

3 

O 


0 


0 
I BH 

Q. 

O 

0 

03 

0 

> 

0 

0 


0 ■— 

0 "O 
□> 0 

- 8 
0 cl 

~ a> 

.«2 > 

0 

0 r. 

9r ^ 

8 -2 
CO 0 

© £ 
0 0 
■*■* CO 
0 JC 

.c o 


o o 
S o> 

O) O) 

s s 

Q- Q- 

< < 


E 

o 


I § 


0 
O 

a § 

0 E 

0 0 

■a 0 


B 

"O 

o 


a) 

E 

3 “8- 

3 a 

i i i i 


/996 M4S/1 Aerospace Battery Workshop 


- 233 - 


Nickel- Hydrogen On-Orbit Reconditioning Session 


First Servicing Mission - December 4, 1992 
Second Servicing Mission - February, 1997 
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side, the other through the DIU B side 
• Only one read at a time 
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(SPA’s) from batteries 

Relays open based on battery voltage & temperature 
(Taper Charge) 
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Tim* (min.) 
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Nickel- Hydrogen On-Orbit Reconditioning Session 


At Time of Release in Orbit, Pressure-based Capacity 
~ 61.7Ah / battery 
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Last Reconditioning - March 25, 1996 

• Battery 3, Coulombic Capacity to 26.4V = 74.7 Ah 


Objective of Reconditioning 
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Battery Reconditioning Circuitry 
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- Discharge is autonomously terminated if HST enters 
safemode 
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Battery Reconditioning Circuitry 






Reconditioning Procedure 
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Reconditioning Procedure 
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Reconditioning Procedure 
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Current, Voltage, Temperature and Pressure 


Reconditioning Procedure 
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Reconditioning Procedure 














Results of Reconditionings 


O) >* 


o 

0 

Q_ 

co 

O 


o 

CD 

<J> 


~o 
_ CD 

■&1 

< §> 


Q P 


“D 

0 


_ < 

3 (M 

O * 

CD 


O 

O 

0 

QC 

CO 

"5 g 

Q. CD 

as 7 

o 1 


■o 

0 

T3 

0 

> 


LO 
£J CO 
O) _ 
O) c 
T- CD 

■ 2 
Q. 5 
0 0 
c n oq 


< 

CD 

o c\i 
■*- o 

■C ■g 

Q- 5 

tz 00 
o 00 

§■ s 

<3 | 

^ 0 

0 m 

CO — 

0 13 
co S 


"D 

c 

0 

CD 


0 


CD 

c 

0 


0 CC 


0 

0 


CD 


Q_ C 
^ O 
T5 S 
0 "D 
Cd § 

“ 8 

TO 0 

£ QC 


o 

0 

0 

CD 

C 

o 


0 

o 

0 

0 

QC 

0 

> 

0 


~o 

0 
-I— * 

0 

n 

*0 
O 

0 
i_ 

0 

0 

CO O) 

0 p 

3 O 

■o :-e 

0 -D 

s C 
0 o 
-b o 

0 £ 

0 5R 

0 0 

>- 0 ^ 

Q_ JD TZ 

, O 

1 0 
Q_ 
0 

O 

I 


0 

“D 

0 

o 

>* 

0 


0 

> 

o 

o 

0 

QC 


/996 M4S/4 Aerospace Battery Workshop 


- 252 - 


Nicke l- Hydrogen On-Orbit Reconditioning Session 


Original Level 

• Average Loss of ~ 4.8 Ah/bat/year 


Results of Reconditionings 
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Results of Reconditionings 



R Fredo 3/26/96 






Results of Reconditionings 
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Most Recent Data Yielded an Increase of 0 PSI 


Results of Reconditionings 
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Nickel-Hydrogen On-Orbit Reconditioning Session 


^/27/95 - Pri Battery heaters disabled 

j^HB fjan-96 1863.9 - 1094 1 78.7 T 73/7 

^^^MMar-96 1 945 - 1029 1 74.5 74~7 

* The Battery 4 Capacity is an estimate based on the other 5 battery tests. 
No test of battery 4 was conducted due to PCU relay failures. 
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Results of Reconditionings 
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00 : 00:00 05 : 00:00 10 : 00:00 15 : 00:00 20 : 00:00 

Time (Hrs: WimSac) 



Results of Reconditionings 
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Nickel- Hydrogen On-Orbit Reconditioning Session 




Conclusions 
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Conclusions 
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Recalibrated Pressure the Transducers 



